Purification and characterization of bacterially expressed mammalian translation initiation factor 5 (eIF-5): demonstration that eIF-5 forms a specific complex with eIF-2.
Eukaryotic translation initiation factor 5, eIF-5, has been purified to apparent electrophoretic homogeneity from overproducing Escherichia coli cells expressing the cDNA of the initiation factor under the control of the T7 promoter-T7 RNA polymerase system. Purified recombinant eIF-5 mimics natural eIF-5 isolated from mammalian cells in size, in specific activity, in its ability to catalyze the hydrolysis of GTP bound to the 40S initiation complex, and in the subsequent joining with 60S ribosomal subunits to form the 80S initiation complex. Further characterization of eIF-5 demonstrates that eIF-5 specifically associates with eIF-2, forming an eIF-2.eIF-5 complex. The protein complex sediments in glycerol gradients with an apparent M(r) of 160,000, suggesting that the two proteins associate in a 1:1 stoichiometry. The association between the two initiation factors is highly specific. Addition of 32P-labeled eIF-5 to a partially purified rabbit reticulocyte initiation factor preparation that contained, in addition to eIF-2 and eIF-5, other initiation factors and many other proteins resulted in the specific binding of labeled eIF-5 only to eIF-2, forming a 160-kDa protein complex. In agreement with these observations, we found that in crude initiation factor preparations derived from rabbit reticulocyte lysates, eIF-5 was present as an eIF-2.eIF-5 complex. The significance of eIF-2.eIF-5 complex formation in the overall mechanism of GTP hydrolysis in protein synthesis initiation is discussed.